Background & Objectives: Emergence of drug resistant Tuberculosis (TB) is a major obstacle in the TB control programme of Bangladesh. This study was carried out to detect pre-extensively drug resistant TB (pre-XDR-TB) cases among the multidrug resistant TB (MDR-TB) patients in Bangladesh, as the early detection of pre-XDR-TB can guide clinicians in the appropriate modification of MDR-TB treatment regimen with effective drugs to prevent treatment failure. Methodology: A total of 68 MDR-TB cases were enrolled in this study. Multiplex Real-time PCR was done to detect pre-XDR-TB cases directly from sputum samples of MDR-TB patients. Results: Out of 68 MDR-TB cases 11 (16.18%) cases were detected as pre-XDR-TB. The resistant profile of the 11 pre-XDR-TB revealed 9 (81.82%) cases of fluoroquinolone (FLQ) resistant pre-XDR-TB and 2 (18.18%) cases of injectable second line (ISL) agent resistant pre-XDR-TB. Out of 11 pre-XDR-TB cases 7 (63.64%) cases had history of taking treatment for MDR-TB regularly, 1 (9.09%) case had history of taking treatment for MDR-TB irregularly and 3 (27.27%) cases had no history of taking treatment for MDR-TB. Conclusion: This study encountered a high rate of pre-XDR-TB cases along with a significant number of primarily resistant bacilli which is of concern in the management of MDR-TB. It is evident that Bangladesh is in urgent need to device strategies for rapid and early detection of pre-XDR-TB in order to prevent treatment failure of MDR-TB cases and also to halt the progression of MDR-TB cases to extensively drug resistant TB (XDR-TB), which is not only difficult but also very expensive to treat.
Introduction
Tuberculosis (TB) is a major public health problem in Bangladesh. The estimated incidence rates for all forms of TB in 2015 were 225 per 100,000. An estimated 45 per 100,000 died of TB in the same year. The prevalence of MDR-TB (Multi drug resistant TB) in Bangladesh in new cases is 1.6% and in re-treatment cases is 29% [1] .
Pre-extensively drug resistant tuberculosis (pre-XDR-TB) is a comparatively new term and is defined as TB with resistance to rifampicin (RMP) and isoniazide (INH) with additional resistance to either a FLQ (Fluoroquinolone) or ISL (Injectable second line) agent but not against both these drugs simultaneously [2] . Thus pre-XDR-TB cases with FLQ or ISL resistance receive less number of effective drugs under standard MDR-TB regimen. It may amplify further resistance to the effective drugs and progression towards XDR-TB (Extensively drug resistant TB).
XDR-TB is defined as TB resistant to RMP and INH (MDR-TB) with addi-
tional resistance to second line anti-TB drugs i.e. to any FLQs, and to at least one of the three injectable second-line drugs (ISL) naming amikacin, kanamycine and capreomycin [3] . The prevalence of XDR-TB is 9.5% worldwide [4] . Treatment of XDR-TB is complicated, as it requires the use of second-line drugs that are less effective and more toxic, thus demanding longer treatment duration.
Detection of pre-XDR-TB cases among MDR-TB patients is an important step in the prevention of treatment failure of MDR-TB and in addition, it helps to take appropriate measures to halt the progression towards XDR-TB.
So far no data is available regarding the status of pre-XDR-TB in Bangladesh.
Neighboring countries like India, Pakistan and Nepal have reported high prevalence of pre-XDR-TB cases. In India 55.65% pre-XDR-TB cases were found among pulmonary MDR-TB patients in a tertiary care hospital in Mumbai [3] .
From Pakistan, two separate studies, one from Multan and the other from Karachi found the prevalence of pre-XDR-TB among MDR-TB patients to be 32.2% and 39.5% respectively [5] [6] . Nepal has reported 28% pre-XDR-TB cases among drug resistant Tuberculosis (DR-TB) cases [7] . Therefore the aim of our study was to detect the rate of pre-XDR-TB cases among pulmonary MDR-TB patients, admitted at the National Institute of Diseases of the Chest and Hospital (NIDCH), Dhaka, Bangladesh.
Materials and Methods
This cross sectional study was carried out from September 2016 to August 2017 at Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangla- 
Clinical Samples
A total of 68 pulmonary MDR-TB patients (both newly diagnosed cases and patients under MDR-TB treatment regimen) attending the NIDCH were recruited in this study.
Inclusion criteria: Pulmonary MDR-TB patients diagnosed by Xpert MTB/RIF assay (Cepheid Inc, USA), which detected rifampicin resistance and by the conventional DST (drug susceptibility testing), which detected rifampicin and isoniazide resistance were selected.
Exclusion criteria: Extra pulmonary MDR-TB patients.
Sample Collection and Processing
Sputum samples were collected following standard protocol then digested and decontaminated by NALC-NaHO method [8] . The blunt end of a sharpie was used to seal the gaps between the wells to prevent the evaporation of the contents of wells during the PCR process. The plate was loaded into the plate holder in the PCR machine and plate lay out was designed 
Results
Out of the 68 MDR-TB patients, 11 (16.18%) were detected as pre-XDR-TB cases. Table 1 shows the PCR results of the study population. Among the 68 MDR-TB patients, 14 (20.59%) cases were PCR negative, 39 (57.35%) cases were detected as only MDR-TB and 11 cases were detected as pre-XDR-TB, of which 9 (13.24%) were FLQ resistant pre-XDR-TB cases, 2 (2.94%) were ISL resistant pre-XDR-TB cases and the remaining 4 (5.88%) were XDR-TB cases.
Age-wise distribution of pre-XDR-TB cases shows highest number of cases were in the age group of 21 -30 years followed by 3 cases in the age group of ≤20 years. The 11 pre-XDR-TB cases were consisted of 7 males and 4 females cases (Table 2) . Table 3 shows the treatment status of pre-XDR-TB patients. Out of the 11 pre-XDR-TB patients, 7 (63.64%) were taking standard MDR-TB regimen regularly. There was only 1 (9.09%) patient under standard MDR-TB regimen but had a history of taking the drugs irregularly and the remaining 3 (27.27%) patients had no history of taking standard MDR-TB regimen.
Discussion
This study was conducted to observe the rate of pre-XDR-TB cases among MDR-TB patients in Bangladesh. Out of 68 MDR-TB patients, 11 (16.18%) cases were found to have pre-XDR-TB. The findings of this study are similar to studies from India, South Africa and China where the detection of pre-XDR-TB among MDR-TB patients were 11.59% [9] , 14.00% [2] and 18.90% [10] respectively. On the other hand several other studies have found much higher rates of pre-XDR-TB among their MDR-TB patients. In Nepal, a surveillance conducted by National TB Center in collaboration with WHO found the prevalence of pre-XDR-TB was 28% among registered DR-TB cases [7] . From China, Yuan et al. (2012) conducted a study by molecular characterization of the MDR-TB bacilli and observed 33.77% pre-XDR-TB cases among MDR-TB patients [11] .
From India two different studies have found the pre-XDR-TB cases among MDR-TB patients to be very high at 49.40% [12] and 55.65% [3] respectively. It is important to note that these 2 studies were conducted in tertiary care private hospitals where patients are admitted with additional co-morbidities and with prior exposure to antibiotics like FLQs and aminoglycosides, which may be the reason for the higher resistance. From the aforementioned findings of the different studies, it is evident that the prevalence of pre-XDR-TB cases among the MDR-TB patients varies between countries and is some cases variations occur within the same county in different regions. These differences may be the result of different anti-TB regimens adopted by the different countries. Other contributing factors may be due to low socio-economic condition, poor health infrastructure and lack of sufficient medications in those regions.
The current study also detected higher number of FLQ resistant pre-XDR-TB (13.24%) cases, than ISL resistant pre-XDR-TB (2.94%) cases. Data from previous studies suggests that the incidence of FLQ resistant MDR-TB (pre-XDR-TB)
is increasing worldwide [12] . The current study found a higher number of pre-XDR-TB cases in the age group of 21 -30 years. Similarly two separate studies, one from India and the other from Nigeria also found higher numbers of pre-XDR cases among the young adult group, with ages ranging from 18 -25 years and 15 -29 years respectively [3] [13] . The probable cause of the higher numbers of drug resistant TB in the active age group may be due to their frequent movement, greater exposure to the environment, coming in contact with more people outdoors and higher case notification due to greater health awareness and concern among young adults.
The treatment status of the 11 pre-XDR-TB cases were also observed in this study, of which 7 (63.64%) cases had history of taking MDR-TB drugs regularly, 1 (9.09%) case had history of irregular MDR-TB treatment and the remaining 3 (27.27%) cases were not under standard MDR-TB regimen. The high prevalence (63.64%) of pre-XDR-TB cases under regular MDR-TB treatment regimen might be of consequence and alarming due to the higher transmission rate of primarily resistant TB bacilli.
Limitations
The data regarding pre-XDR-TB does not represent that of the entire population because the study was done among MDR-TB patients, which was not a repre- 
Conclusion
This study encountered a higher rate of pre-XDR-TB among pulmonary MDR-TB patients in Bangladesh. It can be concluded that Bangladesh is in urgent need to put in action strategies for rapid and early detection of pre-XDR-TB cases among the MDR-TB patients. Identification of pre-XDR-TB cases is an important step in the prevention of treatment failure of patients suffering from MDR-TB in addition to halting the progression towards XDR-TB. Standard MDR-TB treatment regimen in pre-XDR-TB cases is of no worth rather it can amplify further resistance to the drugs that are effective. It is prudent to find out the cause for significant numbers of pre-XDR-TB cases among those with a history of regular MDR-TB treatment. If there is an ongoing high rate of transmission of primary resistant bacilli, it demands serious attention.
